1 .1 



(19) 



J 



Europaisch s Patentamt 
Europ an Patent Offlc 
Office europe n des brev ts 



(12) 



(ID EP 0 750 164 Bl 

EUROPEAN PATENT SPECIFICATION 



(45) Date of publication and mention 
of the grant of the patent: 
19.12.2001 Bulletin 2001/51 

(21) Application number: 96304596.8 

(22) Date of filing: 20.06.1996 



(51) Int CI 7: F23R 3/20 



(54) Method for distributing fuel within an augmentor 

Verfahren zum Verteilen von Brennstoff in einem Nachbrenner 

Procede pour la distribution de combustible dans un dispositif de post-combustion 



CO 
CD 



O 

Q. 

LU 



(84) Designated Contracting States: 
DE FR GB 

(30) Priority: 21.06.1995 US 493030 

(43) Date of publication of application: 
27.12.1996 Bulletin 1996/52 

(73) Proprietor: UNITED TECHNOLOGIES 
CORPORATION 
Hartford, CT 06101 (US) 

(72) Inventors: 

• Clements, Thomas R. 
Palm City, Florida 34990 (US) 



• Philippona, DerkS. 
Palm Beach Gardens, Florida 33410 (US) 

(74) Representative: Leckey, David Herbert 

Frank B. Dehn & Co., European Patent Attorneys, 
179 Queen Victoria Street 
London EC4V 4EL (GB) 



(56) References cited: 
DE-A- 2 329 346 
GB-A- 751 098 
GB-A- 2 265 704 



FR-A- 2 709 342 
GB-A- 2 216 999 



Note: Within nine months from the publication of the mention of the grant of the European patent, any person may give 
notice to the European Patent Office of opposition to the European patent granted. Notice of opposition shall be filed in 
a written reasoned statement. It shall not be deemed to have been filed until the opposition fee has been paid. (Art. 
99(1) European Patent Convention). 



Printed by Jouvo, 75001 PARIS (FR) 



EP 0 750 164 B1 



D scripti n 

[0001] This invention relates to augmentors for gas 
turbine engines in general, and more specifically to 
methods and apparatus for distributing fuel within an 5 
augmentor. 

[0002] Augmentors, or "afterburners", are a known 
means for increasing the thrust of a gas turbine engine. 
Additional thrust is produced within an augmentor when 
oxygen contained within the core gas flow of the engine 
is mixed with fuel and burned. In some instances, addi- 
tional thrust is produced by mixing and burning fuel with 
cooling, or bypass, air entering the augmentor through 
the inner liner of the augmentor shell as well. Providing 
successful methods and apparatus for mixing fuel with 
all the available oxygen continues to be a problem for 
engine designers, however, due to the harsh environ- 
ment in the augmentor. 

[0003] In early augmentor designs, fuel spray rings 
and flame holders were positioned directly in the core 
gas path to deliver the fuel in a circumferentially distrib- 
uted manner and to maintain the flame once ignited. An 
advantage of the fuel spray rings is that it is possible to 
evenly distribute fuel about the circumference of the 
augmentor at any particular radial position. Different di- 
ameter spray rings distribute fuel to different radial po- 
sitions within the augmentor. Mechanical flame holders 
were provided that acted as an aerodynamic bluff body, 
creating a low velocity wake within an area downstream. 
The fuel spray ring and mechanical flame holder de- 
signs were acceptable because the core gas flow tem- 
perature was within the acceptable range of the spray 
ring and flame holder materials. Modern gas turbine en- 
gines, however, operate at temperatures which make 
positioning spray rings and flame holders in the core gas 
path neither practical nor desirable. In addition, spray 
rings and flame holders present flow impediments to the 
core gas flow and therefore negatively affect the per- 
formance of the engine. 

[0004] GB-A-221 6999 discloses a fuel spray bar with 
means for air cooling of the spray bar. 
[0005] United States Patent No. 5,385,015, discloses 
an augmentor design wherein fuel is distributed from a 
series of vanes circumferentially disposed around a 
center nose cone. The vanes include a plurality of fuel 
distribution apertures positioned on both sides of a line 
of high pressure air apertures. The fuel distribution ap- 
ertures provide fuel distribution and the line of high pres- 
sure air apertures collectively provide pneumatic bluff 
bodies analogous to prior art mechanical flame holders. 
An advantage of this design is that the elimination of the 
spray rings and flame holders in the core gas path 
avoids the temperature/material problem and helps min- 
imize pressure drops within the augmentor. A difficulty 
with this design is that th spacing between vanes at the 
outermost radial positions makes it more difficult to 
achieve a uniform circumferential distribution of fuel at 
the outermost radial positions. This is particularly true 



2 

when the augmentor is deployed in a high altitude, low 
velocity situation. 

[0006] For a better understanding, it is necessary to 
appreciate the environment in which high performance 
gas turbine engines operate. Aircraft utilizing high per- 
formance gas turbine engines typically operate in a flight 
envelope that encompasses a wide variety of atmos- 
pheric conditions. At sea level, one or more fuel pumps 
provide the maximum flow rate of fuel to the engine 
through fixed piping and orifices at the maximum 
amount of pressure. At higher altitudes, a lower fuel flow 
rate is required, but the geometries of the fuel piping and 
orifices do not change. As a result, the pressure of the 
fuel exiting the constant area orifices is reduced. Reduc- 
ing the pressure of the fuel exiting the fuel distribution 
apertures decreases the distance that the fuel will travel 
circumferentially within the augmentor into the core gas 
flow path. 

[0007] What is needed, therefore, is a method and ap- 
paratus for distributing fuel in an augmentor that is tol- 
erant of higher temperatures, that causes minimal pres- 
sure drop within the augmentor, and that uniformly dis- 
tributes fuel circumferentially within the augmentor un- 
der a variety of environmental conditions. 
[0008] From a broad first aspect the invention pro- 
vides method for distributing fuel within an augmentor 
as claimed in claim 1 . 

[0009] According to another aspect of the present in- 
vention there is provided an apparatus for distributing 
fuel within a gas turbine engine augmentor as claimed 
in claim 5. 

[0010] A preferred embodiment of the invention will 
now be described byway of example only with reference 
to the accompanying drawings, in which: 

FIG. 1 shows a diagrammatic sectional view of a 
gas turbine engine. 

FIG. 2 shows a diagrammatic view of an augmentor, 
shown from the rear of the engine. 
FIG. 3 shows an enlarged sectional view of an aug- 
mentor. 

FIG. 4 shows a sectional view of the vane shown in 
FIG. 3. 

[0011] Referring to FIG. 1, a gas turbine engine 10 
may be described as comprising a fan 1 1 , a compressor 
1 2, a combustor 1 4, a turbine 1 6, and an augmentor 1 8 . 
Air entering the fan 1 1 is divided between core gas flow 
20 and bypass air flow 22. Core gas flow 20 follows a 
path initially passing through the compressor 12 and 
subsequently through the combustor 1 4 and turbine 1 6, 
Finally, the core gas flow 20 passes through the aug- 
mentor 1 8 where fuel 1 9 (see FIG. 4) is selectively add- 
ed, mixed with the flow 20 and burned to impart more 
energy to the flow 20 and consequently more thrust ex- 
iting the nozzle 24 of the engine 10. Hence, core gas 
flow 20 may be described as following a path essentially 
parallel to the axis 26 of the engine 1 0, through the corn- 
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pressor 12, combustor 14, turbine 16, and augmentor 
1 8. Bypass air 22 also follows a path parallel to the axis 
26 of the engine 10, passing through an annulus 26 
along the periphery of the engine 10. 
[0012] FIG. 2 shows a diagrammatic view of the aug- 
mentor 18 identified in FIG. 1, as viewed from the rear 
of the engine 10. The augmentor 18 includes a nose 
cone 30, a case 32 having an inner lining 34 and an outer 
wall 36, and a plurality of circumferentially disposed 
vanes 38 extending radially outward from the nose cone 
30 to the inner lining 34. 

[0013] Now referring to FIGS. 3 and 4, a vane 38 in- 
cludes a pair of side walls 40 and an aft wall 42, and a 
plurality of fuel apertures 44 and pressurized gas aper- 
tures 46 extending through the side walls 40. The side 
walls 40 and the aft walls 42 define an interior region 48. 
The aft wall 42 is disposed substantially perpendicular 
to the side walls 40. 

[0014] The fuel apertures 44 within the vanes 38 are 
disposed in a pattern extending from the nose cone 30 
to the inner lining 34. At a particular position on the vane 
38, core gas flow 20 will pass by at least one of the fuel 
apertures 44 within the pattern. In some instances, fuel 
apertures 44 within the pattern may be disposed such 
that core gas flow 20 passing a first fuel aperture 44 will 
pass by one or more aligned fuel apertures 44 disposed 
aft of the first fuel aperture 44. At some or all of the po- 
sitions on the vane 38 where a fuel aperture 44 is locat- 
ed, a pressurized gas aperture 46 will be located forward 
of all the fuel apertures 44 at that position. As a result, 
core gas flow 20 passing by that particular pressurized 
gas aperture 46 will also pass by the fuel aperture(s) 44 
located aft of the pressurized gas aperture 46, unless 
an obstruction is placed forward of the fuel aperture(s) 
44. The aforementioned fuel and pressurized gas aper- 
ture 44,46 arrangement may be described as an assist- 
ed fuel distribution port. In each port, a pressurized gas 
aperture 46 and at least one fuel aperture 44 are pro- 
vided, and the pressurized gas aperture 46 is positioned 
adjacent and forward of the fuel distribution apertures 
44 in the port. 

[0015] One or more fuel distributors 50, each having 
a head 52 and a body 54, are disposed in the interior 
region 48 of each vane 38. The head 52 of each fuel 
distributor 50 is attached to the outside surface 56 of the 
outer wall 36 of the case 32. Fuel feed lines 58 extending 
from a fuel source (not shown) couple with the head 52. 
One end of the body 54 is fixed to the head 52 and the 
other end is received within the nose cone 30. A plurality 
of fuel orifices 60 in the body 54 are positioned in a pat- 
tern along the length of the body 54. The pattern of fuel 
orifices 60 within the body 54 of each fuel distributor 50 
matches the pattern of the fuel apertures 44 in the vane 
38 in which the fuel distributor 50 will be mounted. 
[0016] In the operation of the engine 10 (see FIG. 1), 
bypass air 22 entering the vanes 38 continuously exits 
the interior region 48 of the vanes 38 through the pres- 
surized gas apertures 46 positioned in the side walls 40 



of th vanes 38, regardless of the state of the augmentor 
18. The bypass air 22 "jets", exiting the vane 38 travel 
a distance into the core gas flow 20 path in a direction 
substantially perpendicular to the direction of the path 

5 (see FIG. 4). The bypass air 22 jets create low velocity 
wakes in the area adjacent the fuel apertures 44. The 
low velocity wakes may be defined as pockets with in the 
core gas flow 20 path around which a percentage of the 
core gas flow 20 has been diverted, leaving a pocket of 

w quiescence relative to the normal flow within the core 
gas flow 20 path. 

[0017] When the augmentor 18 is actuated, fuel 19 
(see FIG. 4) is admitted into the fuel distributors 50 with- 
in the vanes 38. The fuel 1 9 exits the orifices 60 and the 

'5 fuel apertures 44 and extends out a distance into the 
low velocity wakes formed in the core gas flow 20 path, 
in a direction substantially perpendicular to the direction 
of the path. The low velocity wakes "shield" the fuel ex- 
iting the fuel apertures 44 and thereby enable the fuel 

20 1 9 to travel circumferentially further than it would have 
been able to otherwise. 

[0018] After circumferentially distributing, the fuel 19 
mixes with the core gas flow 20 and the bypass air 22 
introduced in the core gas flow 20 and proceeds down- 

25 stream. The aft walls 42 of the vanes 38 create low ve- 
locity wakes within the core gas flow 20 in the region 
beyond the vanes 38. The low velocity wakes provide a 
region for stabilizing and propagating flame. 
[0019] Although this invention has been shown and 

30 described with respect to the above detailed embodi- 
ment thereof, it will be understood by those skilled in the 
art that various changes in form and detail thereof may 
be made without departing from the scope of the 
claimed invention. 

35 [0020] From the above description it will be seen that 
in its preferred embodiments at least, the invention pro- 
vides a method and an apparatus for distributing fuel 
within an augmentor that is tolerant of higher tempera- 
tures, that causes minimal pressure drop within the aug- 

40 mentor, and uniformly distributes fuel circumferentially 
under a variety of environmental conditions. 
[0021 ] An advantage of the disclosed embodiment is 
that the method and apparatus for distributing fuel within 
an augmentorfor a gas turbine engine is tolerant of high- 

45 er temperatures. Specifically, the fuel distribution means 
and flame holder means that were disposed in the core 
gas flow previously, are how enclosed in vanes and 
cooled therein. Hence, the temperature limitations of the 
fuel distribution means and flame holder means are sig- 

50 nificantly higher. 

[0022] A further advantage is that the method and ap- 
paratus for distributing fuel causes minimal pressure 
losses within the augmentor. The fuel distribution means 
and flame holder means are disposed in an aerodynam- 

55 jcally shaped vane, rather than directly in the core gas 
flow path. The circumferentially distributed vanes mini- 
mize the pressure drop within the augmentor. 
[0023] A still further advantage is that the method and 
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apparatus for distributing fuel uniformly distributes fuel 
circumferentially within the augm ntor under a variety 
of environmental conditions. In particular, they improve 
the circumferential distribution of fuel within the aug- 
mentor at points within the flight envelope where aircraft 
are travelling at higher altitudes at relatively low speeds. 
A person of skill in the art will recognize that improving 
augmentor performance in these regions is quite desir- 
able. 



erture (46) is positioned adjacent and forward of 
said fuel aperture (44), such that pressurized gas 
admitted into said interior region of said vane flows 
through said pressurized gas apertur s and into the 

5 core gas path, in a direction substantially perpen- 
dicular to the core gas path; and 

wherein said pressurized gas entering said 
core gas flow forward of said fuel creates a low ve- 
locity wake that enables said fuel to distribute cir- 

10 cumferentially. 



2. A method according to claim 1 wherein said distrib- 
utor (50) extends lengthwise between said nose 
cone and said inner lining. 

15 

3. A method according to claim 1 or 2, wherein said 
aft wall (42) of each of said vanes is disposed such 
that a low velocity wake is created immediately aft 
of said vane (38) as said core gas flow (20) passes 

20 thereby. 



Claims 

1. A method for distributing fuel within a gas turbine 
engine, wherein the engine includes a forward end, 
an aft end, a fan (1 1), a compressor (12), a turbine 
(1 6), and a rotational centeriine (26), comprising the 
steps of: 

providing an augmentor (18), positioned aft of 
the fan, compressor, and turbine, said augmen- 
tor including a nose cone (30) centered on the 
rotational centeriine of the engine and a case 
(32) having an inner lining (34) and an outer 
wall (36) substantially concentric with said nose 
cone, wherein said fan, compressor, turbine, 
and augmentor define a path for core gas flow 
(20) through the engine; 
providing a plurality of vanes (38), distributed 
circumferentially within said augmentor, each 
said vane extending radially outward from said 
nose cone to said inner lining, wherein each of 
said vanes includes: 



4. A method according to any of claims 1 to 3, wherein 
said source of pressurized gas includes gas pres- 
surized by the fan (1 1 ) and separated from said core 

25 gas flow (70). 

5. An apparatus for distributing fuel within a gas tur- 
bine engine augmentor (18), wherein the augmen- 
tor (1 8) includes nose cone (30) centered on the ro- 

30 tational centeriine (26) of the engine, and a case 
(32), having an inner lining (34) and an outer wall 
(36) substantially concentric with said nose cone, 
said apparatus comprising: 



30 



a pair of side walls (40) and an aft wall (42) 35 
which define an interior region (48); 
a fuel distributor (50), having a plurality of 
orifices (60), disposed in said interior of 
each said vane; 

a plurality of fuel apertures (44), extending *o 
through said side walls, aligned with said 
fuel distributor orifices (60), wherein fuel 
admitted into said fuel distributor flows 
through said orifices (60) and said fuel ap- 
ertures (44) and into said core gas flow in 
a direction substantially perpendicular to 
said core gas flow; 

at least one pressurized gas aperture (46), 
extending through said vane side wall; 

50 

providing at least one assisted fuel distribution 
port per vane, said port including said pressu- 
rized gas aperture (46) and at least one fuel ap- 
erture (44); 

selectively admitting fuel into said fuel distribu- 55 
tors when said augmentor is enabled; 

wherein in said port said pressurized gas ap- 



a plurality of vanes (38), circumferentially dis- 
tributed within said augmentor and extending 
lengthwise, radially outward from the nose 
cone to the inner lining, each of said vanes in- 
cluding a pair of side walls (40) and an aft wall 
(42) which define an interior region (48), and a 
plurality of fuel apertures (44) and at least one 
pressurized gas aperture (46) extending 
through said vane side walls; 

wherein pressurized gas admitted into said in- 
terior region of said vane flows through said pres- 
surized gas apertures and into core gas flow pass- 
ing by said vane, in a direction substantially perpen- 
dicular to said core gas flow; 

at least one fuel distributor (50), disposed in 
said interior region of each said vane, and having a 
plurality of orifices (60) for distributing fuel, wherein 
said orifices align with said fuel apertures (44), such 
that fuel admitted into said fuel distributors flows 
through said orifices (60) and fuel apertures (44) 
and into said core gas path in a direction substan- 
tially perpendicular to said core gas flow; 

wherein said at least one pressurized gas ap- 
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ertur (46) is positioned adjac nt and forward of all 
said fuel apertures (44) at a particular position; and 
in that said pressurized gas entering said core gas 
flow forward of said fuel creates a low velocity wake 
that enables said fuel to distribute circumferentially. 5 

6. An apparatus according to claim 5, wherein said aft 
wall (42) of each of said vanes is disposed such that 
in use a low velocity wake is created immediately 

aft of said vane as said core gas flow passes there- 10 
by. 

7. An apparatus according to claim 5 or 6, wherein 
said source of pressurised gas is bypass air created 

by a forwardly disposed fan and separated from '5 
said core gas flow. 

8. An augmentor for a gas turbine engine comprising 
fuel distribution apparatus as claimed in any of 
claims 5 to 7. 20 

9. A gas turbine engine, comprising: 

a fan (11), disposed at a forward end of said 
engine; 25 
a compressor (12); 
a turbine (16); and 

an augmentor (18) as claimed in claim 8. 



Patentanspruche 

1. Verfahren zum Verteilen von Brennstoff in einer 
Gasturbinenmaschine, wobei die Maschine ein vor- 
deres Ende, ein hinteres Ende, ein Blaser (11), ei- 
nem Verdichter (1 2), eine Turbine (1 6) und eine ro- 
tationsmaBige Mittellinie (26) aufweist, aufweisend 
diefolgenden Schritte: 

Bereitstellen eines Schubverstarkers (18), der 
hinter dem Blaser, dem Verdichter und der Tur- 
bine positioniert ist r wobei der Schubverstarker 
einen Nasenkonus (30) aufweist, der urn die ro- 
tationsmaGige Mittellinie der Maschine zen- 
triert ist, und ein Gehause (32) mit einer inneren 
Auskleidung (34) und einer auBeren Wand (36) 
im wesentlichen konzentrisch mit dem Nasen- 
konus, wobei der Blaser, der Verdichter, die 
Turbine und der Schubverstarker einen Weg fur 
Kerngasstromung (20) durch die Maschine de- 
finieren; 

Bereitstellen einer Mehrzahl von Leitelementen 
(38), die umfangsmaBig in dem Schubverstar- 
ker verteilt sind, wobei jedes Leitelement sich 
von dem Nasenkonus zu der inneren Ausklei- 
dung radial nach auBen erstreckt, wobei jedes 
der Leitelemente aufweist: 



ein Paar von Seitenwanden (40) und eine 
hint re Wand (42), welche einen inneren 
Bereich (48) definieren; 
eine Kraftstoffverteilereinrichtung (50) mit 
einer Mehrzahl von Offnungen (60), die in 
dem Inneren eines jeden Leitelements an- 
geordnet sind; 

eine Mehrzahl von Brennstoffoffnungen 
(44), welche sich durch die Seitenwande 
erstrecken und mit den Brennstoffverteiler- 
offnungen (60) ausgerichtet sind, wobei 
der in die Brennstoffverteilereinrichtung 
gelassene Brennstoff durch die Offnungen 
(60) und die Brennstoffoffnungen (44) und 
in die Kerngasstromung in einer Richtung 
im wesentlichen rechtwinklig zu der Kern- 
gasstromung stromt; 

mindestens eine Druckgasoffnung (46), 
welche sich durch die Leitelement-Seiten- 
wand erstreckt; 

Bereitstellen mindestens eines Auslasses zur 
unterstutzten Brennstoffverteilung pro Leitele- 
ment, wobei der Auslass die Druckgasoffnung 
(46) und mindestens eine Brennstoffoffnung 
(44) umfasst; 

selektives Zugeben von Brennstoff in die 
Brennstoffverteilereinrichtung, wenn der 
Schubverstarker aktiviert ist; 

wobei in dem Auslass die Druckgasoffnung 
(46) der Brennstoffoffnung (44) benachbart und vor 
dieser angeordnet ist, so dass Druckgas, welches 
in den inneren Bereich des Leitelements gelassen 
wird, durch die Druckgasoffnungen und in den 
Kerngasweg in einer Richtung im wesentlichen 
rechtwinklig zu dem Kerngasweg stromt; und 

wobei Druckgas, welches vor dem Brennstoff 
in die Kerngasstromung gelangt, einen Stromungs- 
bereich mit niedriger Geschwindigkeit erzeugt, wel- 
cher eine umfangsmaBige Verteilung des Brenn- 
stoffs ermoglicht. 

2. Verfahren nach Anspruch 1 , wobei die Verteilerein- 
richtung (50) sich in Langsrichtung zwischen dem 
Nasenkonus und der inneren Auskleidung er- 
streckt. 

3. Verfahren nach Anspruch 1 Oder 2, wobei die hin- 
tere Wand (42) eines jeden der Leitelemente derart 
angeordnet ist, dass ein Strdmungsbereich mit 
niedriger Geschwindigkeit unmittelbar hinter dem 
Leitelement (38) erzeugt wird, wenn die Kerngas- 
stromung (20) daran vorbei stromt. 

4. Verfahren nach einem der Anspriiche 1 bis 3, wobei 
die Quell fur Druckgas Gas beinhaltet, welches 
von dem Blaser (1 1 ) komprimiertwurde und von der 
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Kerngasstromung (70) getrennt wurde. 

5. Vorrichtung zum Verteilen von Brennstoff In einem 
Gasturoinenmaschinen-Schubverstarker (18), wo- 
bei der Schubverstarker (18) einen Nasenkonus s 
(30), der um die rotationsmaBige Mittellinie (26) der 
Maschine zentriert ist, und ein Gehause (32) mit ei- 
ner inneren Auskleidung (34) und einer SuBeren 
Wand (36) im wesentlichen konzentrisch zu dem 
Nasenkonus aufweist, wobei die Vorrichtung auf- 10 
weist: 

eine Mehrzahl von Leitelementen (38), die um- 
fangsmaBig in dem Schubverstarker angeord- 
net sind und sich in Langsrichtung, radial von *5 
dem Nasenkonus nach auBen zu der inneren 
Auskleidung erstrecken, wobei jedes der Leit- 
elemente ein Paar von Seitenwanden (40) und 
eine hintere Wand (42) aufweist, welche einen 
inneren Bereich (48) definieren und eine Mehr- 20 
zahl von Brennstoff off nungen (44) und minde- 
stens eine Druckgasoffnung (46), welche sich 
durch die Seitenwande erstrecken, aufweist; 

wobei Druckgas, welches in den inneren Be- 25 
reich des Leitelements gelassen wurde, durch die 
Druckgasoffnungen und in die Kerngasstromung, 
welche an dem Leitelement vorbei stromt, in eine 
Richtung im wesentlichen rechtwinklig zu der Kern- 
gasstromung stromt; 30 

mindestens eine Brennstoffverteilereinrich- 
tung (50), welche in dem inneren Bereich eines je- 
den Leitelements angeordnet ist und eine Mehrzahl 
von Offnungen (60) zum Verteilen von Brennstoff 
aufweist, wobei die Offnungen mit den Brennstoff- 35 
offnungen (44) ausgerichtet sind, so dass Brenn- 
stoff, der in die Brennstoffverteilereinrichtungen 
eingelassen wird, durch die Offnungen (60) und die 
Brennstoffoffnungen (44) und in den Kemgasweg in 
eine Richtung im wesentlichen rechtwinklig zu der *o 
Kerngasstromung stromt; 

wobei alien Brennstoffoffnungen (44) eine 
Druckgasoffnung (46) benachbart und vor dieser an 
einer spezielien Position angeordnet ist; und wobei 
das Druckgas, welches in die Kerngasstromung vor 45 
dem Brennstoff gelangt, einen Stromungsbereich 
mit niedriger Geschwindigkeit erzeugt, welcher ei- 
ne umfangsmaBige Verteilung des Brennstoffs er- 
moglicht. 

50 

6. Vorrichtung nach Anspruch 5, wobei die hintere 
Wand (42) eines jeden Leitelements derart ange- 
ordnet ist, dass bei Verwendung unmittelbar hinter 
dem Leitelement ein Stromungsbereich mit niedri- 
ger Geschwindigkeit erzeugt wird, wenn die Kern- 55 
gasstromung vorbei stromt. 

7. Vorrichtung nach Anspruch 5 Oder 6, wobei die 



Quelle von Druckgas Bypass-Luft ist, die von einem 
davor angeordneten Blaser erzeugt wird und von 
der Kerngasstromung abgeleitet wird. 

8. Schubverstarker fur eine Gasturbinenmaschine 
aufweisend eine Brennstoffverteilungseinrichtung, 
wie sie in einem der Anspruche 5 bis 7 beansprucht 
ist. 

9. Gasturbinenmaschine aufweisend 

einen Blaser (11), der an einem vorderen Ende 
der Maschine angeordnet ist; 
einen Verdichter (12); 
eine Turbine (16); und 

einen Schubverstarker (18) nach Anspruch 8. 



Revendications 

1 . Procede de distribution de combustible dans un tur- 
bomoteur, dans lequel le moteur comprend une ex- 
tremite avant, une extr6mite arriere, une soufflante 
(11), un compresseur (12), une turbine (16), et un 
axe median de rotation (26), le procede comprenant 
les etapes qui consistent a : 

prevoir un renforcateur de poussee (18), posi- 
tionne a farriere de la soufflante, du compres- 
seur et de la turbine, ledit renforcateur de pous- 
see comprenant un cone avant (30) centre sur 
I'axe median de rotation du moteur, et un carter 
(32) ayant une chemise interieure (34) et une 
paroi exterieure (36) sensiblement concentri- 
ques audit cone avant, ladite soufflante, ledit 
compresseur, ladite turbine et ledit renforcateur 
de poussee definissant un chemin pour I'ecou- 
lement du gaz primaire (20) a travers le 
moteur ; 

prevoir une pluralite d'aubes (38), reparties de 
maniere circonferentielle a Tinterieur dudit ren- 
forcateur de poussee, chacune desdites aubes 
s'etendant radialement vers I'exterieur, depuis 
ledit cone avant jusqu'a ladite chemise interieu- 
re, chacune desdites aubes comprenant : 

une paire de parois laterales (40) et une 
paroi arriere (42) qui definissent une region 
interieure (48) ; 

un distributeur de combustible (50) ayant 
une pluralite d'orifices (60) disposes dans 
ladite region interieure de chacune desdi- 
tes aubes ; 

une pluralite de lumieres de passage de 
combustible (44) s'etendant a travers les- 
dites parois laterales et alignees avec les- 
dits orifices (60) du distributeur de combus- 
tible, le combustible admis dans ledit dis- 
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prend un c6n avant (30) centrE sur I'axe median 
de rotation (26) du moteur, et un carter (32), ayant 
une chemise interieure (34) et une paroi extErieure 
(36) essentiellement concentriques audit cone 
5 avant, ledit appareil compr nant : 

une plurality d'aubes (38), rEparties demaniere 
circonferentielle a I'interieur dudit renforcateur 
de poussEe, et s'etendant radialement vers 

10 Texterieur, dans la direction longitudinale, de- 

puis ledit cone avant jusqu'a ladite chemise in- 
terieure, chacune desdites aubes comprenant 
une paire de parois I ate rales (40) et une paroi 
arriere (42) qui definissent une region interieu- 

15 re (48), et une pluralite de Iumieres de passage 

de combustible (44) et au moins une lumiere 
de passage de gaz sous pression (46) s'eten- 
dant a travers lesdites parois laterales desdites 
aubes ; 

20 

dans lequel ledit gaz sous pression admis 
dans ladite region interieure de ladite aube s'ecoule 
a travers lesdites Iumieres de passage de gaz sous 
pression et penetre dans I'ecoulement de gaz pri- 

25 maire traversant ladite aube, dans une direction es- 
sentiellement perpendiculaire audit Ecoulement de 
gaz primaire ; 

au moins un distributeur de combustible (50), 
dispose dans ladite region interieure de chacune 

30 desdites aubes, et ayant une pluralite d'orifices (60) 
pour distribuer le combustible, dans lequel lesdits 
orifices sont alignes avec lesdites Iumieres de pas- 
sage de combustible (44) , de telle sorte que le com- 
bustible admis dans lesdits distributeurs de com- 

35 bustible s'ecoule a travers lesdits orifices (60) et 
lesdites Iumieres de passage de combustible (44) 
et penetre dans ledit chemin d'ecoulement de gaz 
primaire dans une direction sensiblement perpen- 
diculaire audit Ecoulement de gaz primaire ; 

40 dans lequel ladite au moins une lumiere de 

passage de gaz sous pression (46) est positionnee 
adjacente a et a I'avant de toutes lesdites Iumieres 
de passage de combustible (44), a une position 
particuliere ; et ledit gaz sous pression penetrant 

45 dans ledit Ecoulement de gaz primaire, a I'avant du- 
dit combustible, cree un sillage a petite Vitesse qui 
permet la distribution circonferentielle dudit com- 
bustible. 



tribut ur de combustible s'Ecoulant a tra- 
vers lesdits orifices (60) et lesdites Iumie- 
res de passage de combustible (44) et pe- 
netrant dans ledit ecoulement de gaz pri- 
maire dans une direction essentiellement 
perpendiculaire audit Ecoulement de gaz 
primaire ; 

au moins une lumiere de passage de gaz 
sous pression (46) s'etendant a travers les- 
dites parois laterales des aubes ; 
prevoir au moins une ouverture de distribu- 
tion forcee de combustible par aube, ladite 
ouverture comprenant ladite lumiere de 
passage de gaz sous pression (46) et au 
moins une lumiere de passage de combus- 
tible (44) ; 

introduire sElectivement le combustible 
dans lesdits distributeurs de combustible 
lorsque ledit renforcateur de poussEe est 
active ; 

dans lequel ladite lumiere de passage de gaz 
sous pression (46) est position nEe, dans ladite 
ouverture, adjacente a et a I'avant de ladite lumiere 
de passage de combustible (44), de telle sorte que 
le gaz sous pression admis dans ladite rEgion inte- 
rieure de ladite aube s'Ecoule a travers lesdites Iu- 
mieres de passage de gaz sous pression et penetre 
dans I'Ecoutement de gaz primaire dans une direc- 
tion sensiblement perpendiculaire au chemin 
d'ecoulement de gaz primaire ; et 

dans lequel ledit gaz sous pression pEnetrant 
dans ledit ecoulement de gaz primaire, a i'avant du- 
dit combustible, cree un sillage a petite Vitesse, qui 
permet une distribution circonfErentielle dudit com- 
bustible. 

2. ProcedE selon la revendication 1 , dans lequel ledit 
distributeur (50) s'Etend dans la direction longitudi- 
nale entre ledit cdne avant et ladite chemise inte- 
rieure. 

3. ProcEdE selon la revendication 1 ou 2, dans lequel 
ladite paroi arriere (42) de chacune desdites aubes 
est disposee de telle sorte qu'un sillage a petite Vi- 
tesse soit crEE immEdiatement a I'arriEre de ladite 
aube (38) lorsque ledit Ecoulement de gaz primaire 
(20) passe a travers elle. 

4. ProcEdE selon I'une quelconque des revendications 
1 a 3, dans lequel ladite source de gaz sous pres- 
sion comprend un gaz mis en pression par la souf- 
flante (11) et sEparE dudit Ecoulement de gaz pri- 
maire (70). 

5. Appareil de distribution de combustible dans un 
renforcateur de poussEe (18) d'un turbomoteur, 
dans lequel le renforcateur de poussEe (18) com- 



so 6. Appareil selon la revendication 5, dans lequel ladite 
paroi arriEre (42) de chacune desdites aubes est 
disposEe de telle sorte que, lors de ('utilisation, un 
sillage a petite Vitesse soit crEE immEdiatement a 
I'arriEre de ladite aube lorsque ledit Ecoulement de 

55 gaz primaire passe a travers elle. 

7. Appareil s Ion la rev ndication 5 ou 6, dans lequel 
ladite source de gaz sous pression est un flux se- 



7 



13 EP 0 750 164 B1 14 



condair cr6e par une soufflante dispos6e a I'avant 
et s6pare dudit 6coulement de gaz primair . 

8. Renforcateur de pouss6e pour un turbomoteur, 
comprenant un appareil de distribution de combus- 5 
tible selon I'une quelconque des revendications 5 a 

7. 

9. Turbomoteur, comprenant : 

10 

une soufflante (11), disposde a une extr§mit6 
avant dudit moteur ; 
un compresseur (12) ; 
une turbine (16) ; et 

un renforcateur de poussee (1 8) selon la reven- >5 
dication 8. 
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